Background: Low Back Pain (LBP) is one of the most prevalent causes of disability not only in the general population but also in athletes. Despite a large number of self-reported back specific disability questionnaires, there is no specific, well documented, outcome measure for athletes suffering from back pain. Objectives: This study aimed to identify the main descriptive themes representing functional disability in athletes due to LBP.
Background
about 80% of individuals experience at least one episode of back pain during their life span (1) . Among athletes, this rate varies between 1% and 30% depending upon the training program and techniques practiced (2) (3) (4) . These injuries are observed more often among wrestlers, soccer players, weight lifters, and gymnasts (4) (5) (6) (7) (8) . Among competitive athletes LBP is one of the most common causes of missed play as well as life-long disability (4, 9) . Assessment of disability is one of the most important components of health care service. Currently, self-reported disability measures are the most common way to evaluate patients with back pain (10) . A variety of back specific indices have been developed to assess functional status in the LBP population (11) (12) (13) (14) (15) . The most popular are the Roland-Morris Disability Questionnaire (RMDQ) (14) and the Oswestry Low Back Pain Disability Index (ODI) (15) . However, these scales were designed to evaluate back pain in the general population with low physical and functional activity output (12, 16, 17) . These tools might have some limitation to evaluate the physical demands, deficits, and temporary disabilities specific to athletes and their specific exercises and activity levels (3, 18) . In addition, the expectations of athletes in regards to their functional status and therapeutic outcomes differ greatly from those of the general population (18).
Objectives
Recently, the Micheli Functional Scale (MFS) was developed to evaluate LBP in young athletes (18) . However, this study has focused exclusively on three physical activities. Therefore, it is limited in evaluating the impact of back pain on various components of physical activity and sport in addition to daily living activities, social and sport related evaluation of LBP disability in athletes. The aim of this study was to identify the main descriptive themes that are present with functional disability in athletes with back pain. These themes allow us to develop a specific questionnaire for assessment of athletes with LBP.
Patients and Methods

Design
In this qualitative study, we used the content analysis (19, 20) . In particular, we conducted in-depth interviews with participants to identify functional deficits caused by LBP. In our study, disability was defined according to the International Classification of Functioning, Disability, and Health (ICF), a classification system of health and health-related descriptors as follow: "Disability is an umbrella term, covering impairments, activity limitations, and participation restrictions. An impairment is a problem in body function or structure; an activity limitation is a difficulty encountered by an individual in executing a task or action; while a participation restriction is a problem experienced by an individual in involvement in life situations" (21) . The progression of study is shown as a flow chart in Figure 1. 
Participants
Twenty athletes with LBP were selected using criterion purposive sampling. We continued sampling until theoretical saturation was achieved. The inclusion criteria were as follows: age between 18-35 years, normally engaging in sport activities at least three times per week, and having back pain history for at least six weeks. The exclusion criteria were: any history of oncologic problems, constitutional symptoms (fever, chills, unexpected weight loss), persistent night pain or pain during rest, history of back injury or non-sport trauma to the spine, history of recent infection or an immune compromised state, urinary or fecal incontinence due to sphincter dysfunction, progressive neurological deficits, prolonged use of corticosteroid drugs, osteoporosis or neurological impairment in the lower extremities (22) . Exclusion criteria were obtained from each participating patient by inperson interview and check marked forms. If there was a report of recent non-sport trauma by patient, he or she was to be excluded from study; however, any participants in our study did not state such a report. Our sample consisted of patients from the Sports Medicine Federation of the Islamic Republic of Iran and the clinic of Sport Medicine Research Center in Tehran Iran, between January 2012 and April 2012. Informed consent was obtained from all the participants in the study.
Data Collection
To obtain insight into the experiences of physically active people with LBP, an in-depth interview was conducted with each participant. The main domains for interview were determined by extensive literature review. The adjustable interview guide (available in Appendix 2) was used so that the interviewer could investigate patients' statement further if needed. Initially, we did 2 interviews as a pilot, the results of which were included in the final result. The principal investigator did all interviews. The participants were encouraged to discuss their LBP induced disability and any changes in daily living or sport specific activities that they thought were relevant to the back pain. We collected all data 6 weeks after symptoms began to ensure sufficient time to experience the back pain effects while athletes were still experiencing symptoms of back pain. Interviews took between 30 and 90 minutes. Each interview was Audio recorded and transcribed carefully while omitting any personal information. The main descriptive themes required produce a questionnaire, were obtained through analysis of the interviews. Based on these themes, we prepared a preliminary questionnaire. To phrase the proposed answers we used quotes from the interviews. In each section, our effort was to establish understandable, univocal, simple and short statements. A panel consisting of four sports medicine specialists; that were experts in the field of back pain, a qualitative research methodologist, and a psychiatrist validated the content of the questionnaire. The Content Validity Index (CVI) was used to estimate the validity of the items (23) . For this purpose, a panel of experts is asked to rate the relevance of each individual item using a four points ordinal scale based on the Davis instrument (24); 1 = not relevant, 2 = somewhat relevant, 3 = quite relevant, 4 = highly relevant. Then, for each item, the CVI index was calculate. The final draft of the preliminary questionnaire included twelve themes developed from the interviews as well as input from the expert panel. The questionnaire was then employed to assess face validity of the questionnaire by three athletes with back pain (2 males and one female). All three athletes agreed strongly with face validity of this questionnaire, only a little wording was needed in opinion of participants. Finally, these comments were applied in the questionnaire.
Analysis
A thematic, descriptive approach was used to analyze the interviews. After transcription the interviewer was immersed in the data by listening to the recordings several times as well as re-reading the notes and transcripts to obtain insight into the subject's state (familiarization). The fundamental issues and concepts were extracted from the respondents' viewpoints, recurrent statements, and experiences. Then, all the data were indexed, accordingly. This index allowed us to categorize the effects of LBP into different categories. Notation was added to the interview notes and the transcripts. Next, the data were reconstructed based on the indexes and a chart for every theme was generated. Lastly, the charts were used to evaluate the concepts and highlight any correlations between the themes (25, 26).
Results
Twenty participants including 15 males and 5 females (mean age = 27.4 y; SD ± 4.6) years (range: [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] were enrolled in this study. The demographic characteristics of participants are in Table 1 . Our sample consisted of 14 competitive and 6 recreational athletes that practiced futsal, cycling, judo, parkour, diving, basketball, track and field, volleyball, soccer, climbing, tennis, and handball. The duration of their LBP symptoms varied from six weeks to 18 years (mean 3.5 year; SD ± 3.8). Based on the interviews, we extracted 13 descriptive themes: pain intensity, stretching exercises, strength training, technical skills, back ROM, sitting, walking, sleep patterns, emotional reaction, self-care, recreational activities, fear of pain and avoidance behavior, and lastly, changes in sexual activity. After review, only 12 of the themes were used in the questionnaire (see discussion). Specific details regarding the indices are included below.
Stretching Exercises
Several athletes mentioned changes in their ability to conduct stretching exercises as a concern. Phrases such as being perfect despite suffering pain, restrictions in ROM and repetitions, and quitting some of the painful stretches were common among participants. Some examples of the Athletes' Quotes are as Follows: "I try to stretch completely, though I feel pain. I'd prefer to suffer pain rather than compromising my form in basic exercises." (23 years old basketball player) "As I bend over while stretching, some kind of progressive pain gets started in my back. The worst part is returning to the straight position. Such that due to pain, I do them [stretching exercises] fast and incomplete" (34 years old football player I've talked to my doctor and he told me not to aggravate my back with painful movements. So, I gave up some of the stretches" (25 years old female handball player) Moreover, the most difficult stretching movement as indicated by the interviews was hamstring stretching.
Strengthening Exercises
Limitations in performing resistance exercises were another common complaint among participants. The main changes and adaptations in these activities were: perform completely despite the pain, performing selective strengthening exercise to deal with back pain, and reducing intensity of the exercises. Some quotes regarding these points were: Strengthening exercises are really hard. I have to do crunches, sit-ups, and many others two times per week to strengthen my abdominal and back muscles. This is the worst section in my training session and is so painful that makes me lie down on the floor at the end of the session. However, despite the awful pain I never withdraw; instead, I keep doing my exercises to strengthen my back muscles" (35 years old soccer player) "I've tried to lift lighter weights and increase my repetitions, instead. This [compensation] comes from my own experience and may not be very scientific." (23 years old basketball player) Furthermore the most difficult exercises reported by the athletes were: power clean, squats, lunges, leg press, calf rises, and upright training with barbells.
Sport Specific Skills (Technical Skills)
The participants were asked about the effect of LBP on their ability to perform sport specific or technical skills. Participants reported a variety of limitations in regards to their technical skills. To describe the limitations, several codes were generated: to perfection, despite the pain, not performing well due to pain or fear of injury, restricting the skills performed under the pain threshold, stopping as soon as pain starts, and complete cessation. "Before feeling pain in my back, I was an excellent player. But now, I think it is not rational to keep playing with such a back pain; therefore, I've tried to do each activity under the pain threshold and have dropped jumping or standing on my tip toes from my training plan" (23 years old basketball player) Moreover, different codes for onset of pain during activity was identified include: pain at the beginning of exercise, pain during the whole game, pain reduction after the warm up, and delayed onset pain after exercise.
Back ROM/Change of Direction
One of the greatest concerns among several athletes was limitation in lumbar ROM and changing direction. Common experiences were: limitations in sudden change of direction, turning or twisting, and forward bending. ".there is some jumping, sprinting, and direction changes in every single play. Changing direction suddenly is like a shock to my back and I can't do it. It is a dramatic failure." (26 years old basketball player) ".As a goalkeeper, sometimes to block an attempted shot, I have to bend forward or backward and twist. It is really painful. Twisting is a big problem I can't handle turning or twisting movements as I was doing before." (34 years old football player)
Sitting
The athletes explained that prolonged sitting, sitting on a hard seat or soft couch, and sitting on armless chairs might exacerbate their pain.
Walking
Fast walking, prolonged walking, walking up or down a hill, and climbing the stairs all possibly aggravated the back pain.
Sleep
Some of the athletes noted that their sleep patterns and quality had not been affected by back pain. However, many others described limitation using these descriptors: pain in specific sleep positions such as on the side or prone, pain during changing sleep positions, rolling over in bed, or sudden movements, and morning pain.
Emotional Reactions
The athletes were requested to also explain their emotional reaction to their injury and how they have been influenced by LBP. Most of them discussed being upset or having a bad emotional reaction, or worrying about their future sport life. Some of the quotes are: ".during my tennis practice, I feel down because as a professional player I can't accomplish what I used to. There is a bad feeling about my abilities and the fact that there is no way to do heavier practices" (24 years old tennis player) "As an injured athlete you'll get nervous and become upset since others can play but you can't. I'm always worried about what will happen if I can't play anymore. It is not the depression but a kind of sadness." (35 years old Parkour player) Other common emotional reaction states described by the participants were: anger, depression, desperation, and anxiety.
Fear of Pain or (re) Injury
During the in-depth interviews, the athletes repetitively described these experiences about pain and injury: 1. "Fear of experiencing pain" in which they tended to avoid some activities that might increase their pain. ".after recovery, when you want to start your practice again, you are always worried about the pain. It's really a great concern. During the game you can't have your optimal performance either." (26 years old female volleyball player) 2. "Fear of (re)injury" was explained by some athletes as an excessive fear of physical activity, this was the result of their feeling about susceptibility to severe injury (reinjury). ". during the match, jumps are my great fears. I can't jump as before any more. Whenever I want to jump I think about death" (21 years old basketball player) ".The cause of my failure is that I constantly think about my pain and tell myself this move putting pressure on my hamstring and will hurt it." (25 years old female runner) Nevertheless, some athletes continue their physical activity regardless of their LBP. One told us that: ".I has nothing to do with the fear. Thinking about injury leads to the injury. We shouldn't be afraid of the height or pain or others." (35 years old parkour player)
Sexual Life
Pain after sexual activity, fear of harmful impact on the back, reduction in frequency, and complete withdrawal were major concerns identified in relation to changes in sexual activity after LBP. These effects seem to increase the athletes' tension and anxiety. ". This item is very important. I could not have sex when my back pain was severe. Now, although the pain is not too annoying, it [sexual activity] has been very limited because I'm afraid of the pain." (30 years old track and field athlete) ". One of our [athletes] biggest problems with LBP is sexual disturbances. You may avoid sex because it hurts too much but then, you have to struggle with a growing distress and anxiety because the relationship with your partner and the sense of trust may be strained." (30 years old cyclist)
Self-Care (Dressing, Using Bathroom, Bathing)
The participants believed the problems in the self-care category were generally not of great importance. They felt that using a few simple modifications, these activities could be performed without change in quality. The participants were asked about the effect of taking bath on their back pain but no considerable problems were mentioned. The main problem noted in regards to dressing was: "difficulty in putting on the trousers, shoes, and socks". However, there were concerns about using the toilet, but these appear to be due to the local "Iranian or squat toilets" ".Squat toilets are really harmful for my back. I can't' stand the pain. But when I try western toilets, it is okay. So I avoid the Iranian ones." (21 years old basketball player)
Recreational Activities
Due to the diversity in our cohort, we saw differences in the impact of the LBP on recreational activities between the elite athletes and recreational athletes. Many of the elite athletes mentioned practicing their professional skills or other activities with a physical nature as a favorite leisure activity. Other participants noted traveling, shopping, hanging out with friends, and resting and relaxation as their leisure activities. Accordingly, based on the type of recreational activity, the magnitude of the LBP effects on that varied. Based on interviews, range of changes in leisure activities were from unaffected to withdrawal from the favorite activity. Some of the descriptions were as follows: My favorite leisure activity was skiing. But, I gave it up about one year ago. Since then, I have tried to go hiking instead. Most of my friends still are skiing and it's really hard for me to accept the fact that they can, but I can't. It is not just difficult, it is terrible." (35 years old parkour player) My hobby was bowling. I used to go and play a lot, but ever since I felt this pain [LBP], I gave up [bowling] and became merely a fan." (21 years old basketball player)
Discussion
Among the original thirteen themes (pain, stretching exercises, strengthening exercises, technical skills, sitting, walking, sleeping, emotional reaction, back ROM, fear avoidance behavior, recreational activities, sex life, and self-care), the topic of "emotional reaction" was eliminated from the final draft because the experts believed that emotions such as anxiety, depression, desperation, and anger, could not be adequately assessed in one single question and that this aspect may be better evaluated using specific questionnaires (11, 14, 15) . The remaining twelve themes were sorted into three main axes: sport related issues, health/life quality, and daily living activities. A preliminary draft of the developed questionnaire for athletes with back pain was organized around these axes (Appendix 1). Issues related to daily living activities (self-care, sitting, walking, sleeping) have been addressed in general back pain questionnaires and are included in most back pain disability measures including the RMDQ (14) and ODI (15) . According to our study it seems that the experience of athletes regarding limitations in daily living activities are as same as the general population, except in regards to their recreational activities and hobbies which may be unique to athletes. In line with our study, Bergner et al. used a "recreation and pastimes" item in the final version of their Sickness Impact Profile (SIP) questionnaire (27) . In contrast, during the development of the RMDQ, statements related to hobbies and shopping were included in the pilot, but due to lack of interest among several patients they were excluded from the final version of questionnaire (14) . This discrepancy may be the result of the levels of activity and higher physical demand of athletes. Indeed, most athletes prefer hobbies that are physically demanding, and any limitation in these activities is important to evaluate in terms of LBP induced disability. Sport related issues (stretching exercises, resistance exercises, and technical skills, back ROM, and changing direction) were a primary concern for athletes. The RMQ (14) and ODI (28) questionnaires that evaluate disability caused by LBP in the general population, do not measure disability in the context of high-demanding activities such as sports. Indeed, the authors of the Waddell Disability Index (WDI) believe that "limitations in sports activities was discounted as representing a completely different level of disability" (11) . Furthermore, some complex tasks such as sport related activities were excluded from the Quebec back pain disability index because the authors felt these activities depended upon socioeconomic status, occupation, and patient lifestyle. Hence, sport related issues have been commonly overlooked using these questionnaires (12) . To our knowledge, limitation in performing stretching exercises, resistance exercises and technical skills are not included in any back pain disability questionnaires. Restrictions in hamstring stretching exercises are frequently reported in LBP patients (29) (30) (31) . The relationship between LBP and asymmetrical movements of the torso (e.g. side bending and twisting) has been evaluated previously (32) (33) (34) . In our study, restrictions in back ROM or direction changes were mainly reported in turning and twisting movements of the lumbar spine. Turning, twisting, and rotational movements are the basis for other complex tasks. Limitations in these basic movements may have a great impact on many physical activities and those of daily living (35, 36) . Fear of pain and avoidance behavior are critical in predicting chronic disability in daily living activities, occupation, and the outcome of rehabilitation in LBP patients (9, 37, 38) . The belief that physical activity will cause pain and promote re-injury (kinesiophobia) is a part of the fear-avoidance model (39) (40) (41) . Avoidance is a maladaptive behavior that may exacerbate fear, reduce body fitness, and may prolong LBP disability (11, 42) . On the one hand, "confronting" the physical activities can be an adaptive response which leads to a reduction in fear as well as recovery. The attitude of LBP patients toward their fear can be assessed by the Fear Avoidance Behavior Questionnaire (FABQ) thus this concept is not included in many LBP measures (11, 12, 14, 28) . In our study, this concept arose during the interviews when athletes emphasized the critical impact of such behaviors on their disability. Thus, we included this theme in our questionnaire to attain a more accurate and reliable assessment of LBP disability in athletes. Sexual activity questions were originally included in the LBP Outcome Score (LBPOS) (42), WDI (11) , and ODI (43);but in some versions of ODI sex related items were omitted (43) . The fact that in many cultures questions about sexual activity are not acceptable appears to be the primary reason for elimination. Furthermore, in certain studies including those using teenagers with spondylolisthesis (44), as well as with patients having several metastases, sex-related questions were eliminated (45, 46) . During the development of the Quebec back pain disability scale, sexual activity questions were the most frequently omitted items which also indicates the low social acceptance. Consequently, this item is generally assumed inappropriate when dealing with the general population suffering from LBP (12) . Surprisingly, based on our interviews, impaired sexual activity was cited as a major concern from the athletes' point of view. This could be due to the age range of our participants. In contrast to previous LBP studies that recruited middle aged or older patients (11, 12, 14, 28, 42) . Therefore, questions addressing sex life were preserved in our questionnaire.
Limitations
This qualitative study used patient interviews as the main source of data. Consequently, some possible personal barriers between the interviewee and interviewer might have negatively affected the explicitness and sincerity of the outcome. Matching of the gender of the interviewee and interviewer in future studies can reduce this probability. Findings may also be influenced by athletes' cultures, age, gender and sport type and level, so it should be considered in future studies to determine its generalizability to a variety of athletes with back pain. Recall bias is also likely to impact data of this study because some participants were in rehabilitation course or in off-season. In this qualitative study, we identified the main limitations that athletes with LBP experience in their daily lives, as well as those related to their sport-specific activities. According to our findings, LBP induced disability in athletes primarily affected their ability to participate in sport related activities. Current LBP disability questionnaires only measure daily activities that impede their ability to accurately measure disability in an athlete with LBP. Therefore, we suggest that sport related activities be included in outcomes assessments of back pain disability among athletes. In this study, we attempted to improve our understanding of disability in athletes with LBP and identified the main limitations to develop a questionnaire (Athlete Back Pain Disability Questionnaire). Complementary studies need to be done with a broad spectrum of athletes to validate this questionnaire.
• Because of back pain, I can no longer perform some stretching exercises.
• Because of back pain, I cannot perform any stretching exercises at all. 3. Strengthening /weight training exercises • I perform all strength/resistance exercises without pain.
• I perform some exercises in a modified way to reduce or avoid pain.
• There are specific strength/resistance exercises I can't perform due to back pain.
• I have completely stopped strength/resistance exercises because of pain. 4. Sport specific skills (technical skills) • I perform all drills without any pain or restriction.
• I perform team drills, but I have some pain.
• I can't perform some of my team's drills (or workouts) because of pain.
• I can't perform any sport specific exercises; I have to be out of action due to pain. • The duration or speed that I can walk has been affected because of pain.
• My walking ability is severely restricted because of the pain. 8. Sleep • I have no pain or restrictions while sleeping.
• I can sleep without pain if I position myself in a certain way.
• I sleep less hours than before because of the pain.
• My sleep has been totally disrupted. 9. Self-care (putting on socks and shoes, going to the toilet) • I can perform all self-care activities without pain.
• I have pain during these activities but I can do them.
• I experience quite a bit of pain and cannot perform all self-care activities independently.
• I cannot perform these activities myself because of pain. 10. Fear of pain or (re)injury • I have no fear of pain while performing sports activities/exercises. • I perform my training despite the fear of pain.
• Fear of pain prevents me from performing some activities/movements. • Fear of pain has made me stop training or participating in activities. 11. Recreational activities • I perform my leisure activities without any pain.
• Despite some limitations, I do most of my leisure activities.
• I can only participate in a fraction of my favorite activities.
• My leisure activities and hobbies have been put aside due to pain. 12. Sexual Activity • I do not experience any back pain or limitations during sexual activity.
• I have maintained my sexual activity but I do experience some back pain.
• I have had to reduce sexual activity due to pain.
• I completely refrain from sexual activity because of the back pain. How to calculate your score: First choice: no pain/restrictions = 0 points Second choice: no restrictions some pain = 1 point Third choice: some restrictions to limit pain = 2 points Fourth choice; restricted due to pain = 3 points Sum up the points, thus the minimum possible score will be zero and the maximum possible score will be 36.Total score is divided by 36 then multiplied by 100. Appendix 2. Interview guide format Purpose of the study To identify the main descriptive themes that represent functional disability in athletes due to low back pain Questions Tell me about yourself. Please describe how back pain affects your daily life activities.
Please describe how back pain affects performing selfcare.
Please describe how back pain affects your sport activities. Please describe how back pain affects your warm up. Please describe how back pain affects your ability to do stretching exercise.
Please describe how back pain affects your participation in training sessions.
Please describe how back pain affects your ability to do specific techniques and skills.
Please describe how back pain affects your hobbies and recreational activities.
Please describe how back pain affects your walking.
Please describe how back pain affects your sitting. Please describe how back pain affects your standing. Please describe how back pain affects your running. Please describe how back pain affects your interaction with others.
Please describe how back pain affects your mood, psychosocial behavior and self-esteem.
Please describe how back pain affects your sexual life.
